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研究成果の概要（英文）：The translational research in terms of cell survival mechanism and 
sensitizing effects, exploratory for optimum combination by 2 types of particle therapy, which have 
different cytotoxic mechanism, were carried out in this study. We found a morphological difference 
in cells between X-ray and proton therapy combined with cisplatinum. For using analysis on radiation
 physics, proton therapy showed less normal tissue dose and volume in esophageal and lung cancer 
patients. In addition, risk of development of secondary cancer were reduced by proton therapy in 




















平成 13 年-16 年）．また，陽子線治療を組
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